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The evaluation of a patient with dizziness Kevin A. Kerber, MD Robert W. Baloh, MD
Summary
Dizziness is the quintessential symptom presentation in all of clinical medicine. It can stem from a disturbance in nearly any system of the body. Patient descriptions of the symptom are often vague and inconsistent, so careful probing is essential. The physical examination is performed by observing the patient at rest and following simple movements or bedside tests. In general, no special tools are required. The causes of dizziness range from benign to life-threatening disorders, and features that distinguish among these may be subtle. When diagnostic testing is considered, parsimony should be the rule. Identifying common peripheral vestibular disorders is a priority. Picking this "low hanging fruit" can be the key component to excluding more serious central causes of dizziness. N eurologists play an important role in the evaluation and management of patients with dizziness. The possibility of a serious neurologic disorder is unnerving to front-line physicians who have ranked decision support for identifying central causes of vertigo as a top priority. 1 Although dangerous central disorders do not commonly present as isolated dizziness, stroke and other neurologic disorders can occur in this manner. The history and physical examination are the critical elements in determining the management of these patients. In this article, we review the approach to the evaluation and management of patients with dizziness.
History
The first step in assessing a patient presenting with dizziness is to define the symptom (table  1) . The patient's report is subjective and thus can be unreliable and inconsistent. 2 For example, vertigo, defined as an illusion of movement, indicates an imbalance within the vestibular system. However, just because a patient reports "vertigo" does not mean that the cause is a vestibular disorder; similarly, just because a patient denies vertigo does not mean that a vestibular disorder is excluded. Even patients with obvious vestibular nystagmus during caloric testing may deny vertigo, and instead report a feeling of lightheadedness, "wooziness," or disorientation. Lightheadedness is a very nonspecific type of dizziness. When accompanied by a near-faint symptom, it is suggestive of diffuse decreased cerebral blood flow, such as occurs with cardiac arrhythmia or orthostatic hypotension. But lightheadedness also occurs with anxiety, metabolic derangements, drug intoxication, and vestibular disorders. Some patients describe their dizziness as an out-of-body experience, floating, or an internal spinning sensation (i.e., no visualized spinning of the environment). These descriptions suggest a psychophysiological symptom (i.e., a combination of psychiatric factors and physiologic responses such as hyperventilation or neurotransmitter release). Some patients, particularly patients with migraine, are chronically sensitive to motion (self and surround). Genetic factors presumably are important but the mechanism is unknown. Disequilibrium refers to a sense of unsteadiness when standing or walking and is a common accompanying symptom of vertigo or lightheadedness.
Because symptoms are subjective, defining the characteristics (e.g., onset, triggers, duration) of the symptom may be more important than defining the actual symptom (table 2) . Patients tend to be more reliable and consistent with this information 2 which is critical to formulating the differential diagnosis. The key characteristics include the onset date, whether it is constant or episodic, the duration, the triggers, any aggravating or alleviating factors, or any other patterns associated with the symptom.
Examination
The general examination should focus on the cardiovascular system including cardiac rhythm and orthostatic blood pressure measurements. The neurologic examination focuses on oculomotor function and balance.
Spontaneous and gaze-evoked nystagmus
In primary gaze, the most common oculomotor abnormality observed in patients with dizziness is spontaneous nystagmus. Finding spontaneous nystagmus indicates an imbalance within the central or peripheral vestibular system. A unidirectional horizontal spontaneous nystagmus (e.g., a spontaneous left-beating nystagmus that does not convert to right-beating on gaze testing to the right) is characteristic of an acute peripheral vestibular imbalance, but this pattern can also occur in lesions of the central vestibular pathways. Spontaneous vertical or pure torsional nystagmus indicates a central lesion.
After observing for spontaneous eye movements in primary gaze, next observe eye movements during and after gaze in each direction. "End gaze" nystagmus, which occurs variably in normal subjects, is the term used to describe a few beats of nonsustained and symmetric nystagmus with gaze more than 30 degrees off center. Conversely, persistent nystagmus that occurs when looking about 30 degrees to the side, "gaze-evoked" nystagmus, is a pathologic finding. A partially compensated unilateral vestibular lesion (e.g., vestibular neuritis) can result in gaze-evoked nystagmus that only occurs in one direction (for example, left-beating gaze-evoked nystagmus does not convert to right-beating nystagmus on right gaze). Central lesions typically lead to gaze-evoked nystagmus that is "bidirec- Abbreviations: BPPV ϭ benign paroxysmal positional vertigo; SSRI ϭ selective serotonin reuptake inhibitor; TIA ϭ transient ischemic attack. a Adequate high-level evidence to support intervention efficacy in the associated disorder is generally lacking. Exceptions to the lack of evidence include the canalith repositioning maneuver for BPPV and the broadly stated management interventions for stroke, TIA, cardiac disorders, and anxiety disorders.
Figure 1 The head thrust test
The head thrust test is a test of vestibular function that is performed as part of the bedside examination. This maneuver tests the vestibulo-ocular reflex (VOR). The patient sits in front of the examiner and the examiner holds the patient's head steady in the midline. The patient is instructed to maintain gaze on the nose of the examiner. The examiner then quickly turns the patient's head about 10-15 degrees to one side and observes the ability of the patient to keep the eyes locked on the examiner's nose. Note that the test can also be performed by starting with the head turned to the side, and then making the quick movement back to the midline. If the patient's eyes stay locked on the examiner's nose (i.e., no corrective saccade) (A), then the peripheral vestibular system is assumed to be intact. Thus in a patient with acute dizziness, the absence of a corrective saccade suggests a CNS localization. If, however, the patient's eyes move with the head (B) and then the patient makes a voluntary eye movement back to the examiner's nose (i.e., corrective saccade), then this suggests a lesion of the peripheral vestibular system and not the CNS. When a patient presents with the acute vestibular syndrome, the test result shown in A would suggest a CNS lesion, whereas the test result in B would suggest a peripheral vestibular lesion (thus, vestibular neuritis 
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www.neurology.org/cp tional" (i.e., left-beating nystagmus on left gaze, and right-beating nystagmus on right gaze) or vertical (i.e., upbeat on upgaze, downbeat on downgaze, or downbeat on side gaze).
Bedside vestibulo-ocular reflex assessment
The head thrust, or head impulse, test is used to assess the vestibulo-ocular reflex (VOR), and can uncover a unilateral or bilateral vestibulopathy at the bedside (figure 1). To perform the head thrust test, the physician stands directly in front of the patient seated on the examination table. The patient's head is held in the examiner's hands and the patient is instructed to focus on the examiner's nose. The head is then quickly moved about 10 -15 degrees to one side. In patients with normal vestibular function, the VOR results in movement of the eyes in the direction opposite the head movement. This occurs very quickly such that the patient's eyes remain on the examiner's nose at all times during and after the sudden movement. The test is repeated in the opposite direction. Impairment of the VOR is identified when the eyes move off the target and a voluntary saccade (so-called refixation saccade) is observed bringing the patient's eyes back to the target after the head thrust test.
Positional testing
Positional testing can trigger peripheral or central nystagmus. The Dix-Hallpike test is used to diagnose the posterior semicircular canal variant of benign paroxysmal positional vertigo (BPPV) (figure 2, steps 1 and 2). With the patient sitting, the head is turned 45 degrees to the side placing the posterior canal on that side in the sagittal plain. The patient is then moved to the head-hanging position. If the patient has debris moving in the posterior canal, this will lead to a very specific pattern of nystagmus: a burst of upbeat-torsional nystagmus lasting about 15 seconds. Pure vertical nystagmus, particularly persistent downbeat nystagmus, suggests a central lesion, usually involving the midline cerebellum. If the Dix-Hallpike test is applied to a patient with vestibular neuritis, then the spontaneous unidirectional horizontal pattern of nystagmus will be accentuated. This "positional nystagmus" leads some clinicians to erroneously diagnose BPPV in patients with vestibular neuritis. To diagnose the horizontal canal variant of BPPV, the patient lies supine and the head is turned to one side and then the other inducing a transient horizontal nystagmus that changes direction based on the side of the head turn. In the most common form of horizontal canal BPPV, a head turn to the right leads to right-beating nystagmus, whereas a head turn to the left leads to left-beating nystagmus (the abnormal side is the side with the more intense nystagmus). In the less common form of horizontal canal BPPV, the nystagmus beats in the direction opposite the head turn.
Gait and balance testing
The patient is observed while walking normally, while walking in tandem, and in the Romberg position with eyes opened and closed. Impaired gait and balance can accompany dizziness of any cause but as a general rule severe gait impairment suggests a neurologic disorder. Common dizziness presentations Acute prolonged severe dizziness Patients who present with new onset severe dizziness, imbalance, and nausea and vomiting are espe-
Figure 2 The Dix-Hallpike test and the canalith repositioning maneuver
The Dix-Hallpike test is performed by turning the patient's head about 45 degrees toward the side to be tested (step 1) and then laying the patient down quickly (step 2). If BPPV is present, nystagmus ensues usually within seconds. The patient is held in the right head-hanging position (step 2) for 20 to 30 seconds, and then the remaining steps of the canalith repositioning maneuver can be performed (steps 3-5). In step 3, the head is turned 90 degrees toward the unaffected side.
Step 3 is held for 20 to 30 seconds before turning the head another 90 degrees (step 4) so the head is nearly in the face-down position.
Step 4 
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www.neurology.org/cp cially challenging because serious neurologic causes such as brainstem and cerebellar stroke must be considered. 3 Which patients need to undergo immediate neuroimaging and which patients can be reassured and managed conservatively? Although no validated tool has been developed to provide support for this decision, the finding of unidirectional horizontal spontaneous nystagmus and a corresponding positive head thrust test in a patient without other neurologic symptoms and signs suggests a peripheral vestibular lesion, usually vestibular neuritis, a presumed viral inflammation of the vestibular nerve. 4 A patient with vestibular neuritis on the right side will have spontaneous left-beating nystagmus and a positive head thrust test to the right side. The presence of vascular risk factors, associated neurologic symptoms, direction-changing nystagmus, or absent head thrust sign increases the likelihood of a central lesion. The optimal selection of patients for MRI is not completely clear, and currently is influenced by the preferences of the physician and patient. One should keep in mind that MRI can miss small infarcts in the posterior fossa.
Recurrent spontaneous attacks of dizziness When assessing patients with recurrent attacks of dizziness, clinicians have the "bonus" information of the natural history of the disorder. A patient with isolated recurrent attacks of dizziness occurring over many months or years is unlikely to have a sinister central cause. Transient ischemic attacks (TIAs) in the posterior circulation should be considered when the recurrent attacks are recent in onset and of short duration (minutes), particularly when accompanied by other neurologic signs or symptoms. Occasionally, dizziness can be the only symptom of a TIA but repeated episodes of dizziness over many months without associated neurologic symptoms would be highly atypical for TIAs. Of note, auditory symptoms can accompany central ischemic events if the anterior inferior cerebellar artery is involved. Ménière disease is characterized by recurrent dizziness with associated auditory symptoms, fluctuating hearing loss, ear fullness, and tinnitus. Migraine-associated dizziness occurs with or without a headache. 5 Recurrent spontaneous dizziness attacks that are not associated with auditory or neurologic symptoms over time are most likely migrainous in origin. Very brief spontaneous vertigo episodes, often labeled "vestibular paroxysmia," may be caused by a mechanism analogous to that of hemifacial spasm or trigeminal neuralgia.
Recurrent positionally triggered dizziness Two of the most common causes of dizziness are positionally triggered: orthostatic hypotension and BPPV. BPPV is typically triggered by lying down, rolling over in bed, or looking up to reach for something. By contrast, dizziness associated with orthostatic hypotension is triggered by getting up from a sitting or lying position and is relieved by lying down. The diagnosis of BPPV is confirmed by the Dix-Hallpike test while the diagnosis of orthostatic hypotension is made if symptoms and a drop in blood pressure occur after standing. Variants of BPPV include cupulolithiasis (particles adherent to the cupula), particles plugging the canal, and particles in other affected canals. The symptoms are similar to those of the usual posterior canal variant of BPPV but the dizziness lasts longer and the Chronic persistent dizziness Anxiety disorders commonly present with chronic continuous dizziness. 6 Patients often do not recognize the interrelationship of the dizziness and anxiety symptoms. Chronic persistent dizziness and imbalance associated with movement-induced oscillopsia should raise suspicion for bilateral vestibulopathy, which can be readily identified at the bedside by a head thrust test that is positive to both sides. Patients with a bilateral vestibulopathy will have substantial disability if it is acute in onset, such as with gentamicin ototoxicity. However, a patient with gradual progressive bilateral vestibulopathy may report only mild nonspecific symptoms of dizziness. Mal de debarquement is a dizziness syndrome characterized by a continuous perception of rocking, bobbing, or swaying, as if on a boat. The syndrome is typically preceded by a boat or airplane trip and remarkably patients feel better when they are in motion such as riding in an automobile. Cerebellar ataxia syndromes can present with subacute (e.g., paraneoplastic disorders) or chronic (e.g., spinocerebellar ataxia) dizziness. These disorders are generally readily identifiable based on appendicular or truncal ataxia and central eye movement abnormalities such as saccadic intrusions, impaired smooth pursuit, gaze-evoked nystagmus, or overshooting saccades.
Management
Treatment exists for most of the common causes of dizziness (table 2) although adequate randomized controlled treatment trials are sparse.
Patients with vestibular neuritis may benefit from a short course of high-dose oral corticosteroids. A randomized controlled study found patients treated with corticosteroids had an improved outcome on average compared with controls. 7 However, the outcome was recovery of vestibular function as measured by caloric response at 1 year and thus the effect on symptomatic or functional outcome is unknown. Vestibular physical therapy can play an important role in the functional recovery of patients with vestibular neuritis. 8 The posterior canal variant of BPPV is effectively treated with the canalith repositioning maneuver (figure 2). Two Class I and 3 Class II randomized controlled trials have been performed, which demonstrate the resolution of symptoms (measured at 1 day to 4 weeks) after one maneuver in 61% to 80% of treated patients compared with 10% to 48% of untreated patients. 9 This degree of treatment benefit is among the largest effects achievable in clinical medicine. The benefit is particularly impressive because the outcome was cure as opposed to improvement or a surrogate measure. Strategies for the treatment of horizontal canal BPPV are also available, but less well tested.
In patients with Ménière disease, a destructive procedure of the affected vestibular apparatus, including vestibular nerve section or intratympanic gentamicin, can lead to the resolution of recur- www.neurology.org/cp rent vertigo attacks. However, only a small percentage of patients require surgery since the natural history of Ménière disease is such that spontaneous remissions are common and dizziness attacks often decline in frequency over time. Although salt restriction, diuretics, and other procedures are often used in patients with Ménière disease, high-level evidence to support these interventions is lacking.
The optimal management of patients with migraine-associated dizziness is yet to be adequately defined. These patients have a high rate of spontaneous improvement. 10 Randomized controlled trials of migraine preventative medications have established efficacy for headache outcomes, but none have measured dizziness outcomes. Lifestyle changes that address stress management and aim to optimize sleep, exercise, and diet may be helpful but specific trials are also lacking.
